The effect of human immunodeficiency virus-1 protease inhibitors on the toxicity of a variety of cells.
Protease inhibitors in combination with other antiretroviral drugs have been shown to be efficacious in treating human immunodeficiency virus-1 (HIV-1) infection. The side effects of such a treatment usually involve perturbations of fat metabolism and insulin responsiveness. This has led to a number of studies on the adverse effects of these drugs in vitro. The concentrations of various protease inhibitors used in many of these studies were >20 microM. Although some investigators did address the toxicity of protease inhibitors, no overall effort was made to examine this effect during differentiation of fat or muscle. In this study, we assessed the toxicity of HIV-1 protease inhibitors over a range of concentrations (i.e., 0 to 100 microM) in nondifferentiating (e.g., human fibroblasts, 3T3-L1 preadipocytes, and L6 myoblasts) and differentiated cells (e.g., L6 myotubes). The most toxic protease inhibitor in all cell types was Saquinavir (sqv), whereas the least toxic protease inhibitor was Indinavir (idv). Ritonavir (rtv) and Amprenavir (apv) were more toxic than idv but not quite as toxic as sqv. In 3T3-L1 preadipocytes, treatment with sqv, rtv, and apv resulted in toxicity, whereas idv was not toxic even at the highest concentration used. Indinavir was not toxic to L6 myoblasts or L6 myotubes; however, sqv, rtv, and apv caused toxicity in L6 myoblasts. Saquinavir decreased L6 myotube viability in a dose-dependent manner. Human immunodeficiency virus-1 protease inhibitors were shown to be toxic in a variety of cell types. These effects on human fibroblasts and muscle cells have not been reported previously.